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Background:  Previous investigations have suggested that left ventricular (LV) flow vortices are physiologically adapted to the LV geometry. This 
investigation explored the feasibility of characterizing the relationship between LV flow and function in remodeled hearts by assessing LV circulation 
(K), a fluid dynamic term for macroscopic measure of flow rotation.
Methods:  Echo contrast particle imaging velocimetry (PIV) was performed in 31 patients with varying degree of LV remodeling. Circulation was 
calculated from regional vorticity (t) histograms (Figure 1) and correlated with noninvasive indices including LV volumes, sphericity index, strains, 
twist and LV power (product of cardiac output and mean arterial blood pressure).
Results:  Net differences in LV power and circulation were minimal; however, circulation to LV end-systolic volume ratio was attenuated in patients 
with LV systolic dysfunction (P = 0.002). Remodeling and mechanical indices were related to preejection circulation; however, on multivariable 
regression, late diastolic circulation, longitudinal strain and LV power were independent predictors of preejection circulation (R2 = 0.70, P < 0.001). 
Conclusion: Echo PIV is feasible in clinical practice and provides novel insights into the hemodynamic mechanisms that are associated with LV 
remodeling. The compensation of LV preejection circulation suggests that vortex rings enhance diastolic-systolic coupling for maintaining LV power 
output in remodeled hearts. 
